Endogenous von Hippel-Lindau tumor suppressor protein regulates catecholaminergic phenotype in PC12 cells.
Loss of von Hippel-Lindau (VHL) gene function leads to VHL disease, which is characterized by vascular tumors of the central nervous system, renal clear cell carcinomas, and pheochromocytomas. Pheochromocytomas express high levels of tyrosine hydroxylase (TH), the rate-limiting enzyme in catecholamine biosynthesis. PC12 cells that express VHL antisense RNA had 5-10-fold reduced levels of endogenous pVHL and 2-3-fold increased levels of TH protein and mRNA. Nuclear run-on analysis revealed an augmentation of TH gene transcription with enhanced efficiency of transcript elongation in the 3' region of the gene. Transient coexpression of the VHL antisense RNA with a TH promoter reporter construct increased TH promoter activity by 2-3-fold. A decrease in pVHL accumulation also resulted in an increase in TH mRNA accumulation and transcription of the TH gene during hypoxia. This is the first evidence that endogenous pVHL is a physiological regulator of the catecholaminergic phenotype. Thus, loss of pVHL function may be causative in pheochromocytoma-associated hypercatecholaminemia and arterial hypertension.